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produced is directly radiated away and does not therefore
contribute to the rise of temperature of the flame. The
radiation from the flames of different gases varies greatly.
For example, the radiation from a carbon monoxide flame
was shown by Helmholz to be as much as 2*4 times that
radiated during the combustion of a like quantity of
hydrogen under the same conditions. The radiation from
hydrocarbon flames is roughly equal to that radiated by the
equivalent quantities of carbon monoxide and hydrogen.
It will therefore be realized that the theoretical calcu-
lation of flame temperature, involving heats of reaction,
specific heats, the .temperature coefficients of both these
magnitudes, the prevailing equilibrium, the velocity of heat
transfer and the radiated energy, is a difficult thermody-
namical operation. Calculations involving several of these
factors have frequently been made, yielding results more or
less approximating to those which may be experimentally
determined. The methods of experimental measurement are
chiefly two: (a) methods involving the use of optical pyro-
meters, of which the Wanner is a well-known example ; *
(b) methods involving the use of thermocouples, e.g. the
platinum-platinum rhodium thermocouple. The results of
Haber, previously cited, were obtained in this manner, obser-
vations being made with one thick and one thin thermo-
couple from which, by extrapolation, the reading with a
thermocouple of infinitely fine wires could be obtained. This
precaution is necessary as the readings observed are too low,
due to radiation from the hot wires, which radiation dimin-
ishes with decreasing thickness of wire.
The practical importance of the ratio of air to gas in the
attainment of maximum flame temperatures will be illus-
trated in the succeeding sections when considering the
different types of gas mixtures. At this stage it will suffice
to point out that this factor is of sufficient influence to make
the maximum flame temperature of hydrogen (calorific
* Fery applied the optical methods to the measurement of the tempera-
ture of non-luminous flames by first rendering them luminous with the
aid of a suitable metallic salt.